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paWPEA COATING CdMPOSITIOMS 

Thb invention relates to powder ooaHng compositions and In particular to oomposWona 
confusing an oti^nto nastn and a zeolite. 

5 Powder coating composWons are weU Known, They comprise powler oomposlttons 
BUltabte for faiminB a coating or» a substrate to which ttiey are appfiad in the form of a 
povvdar and th^ coating is ft^mad on the substrate by heating and fusing tha applied 
powdar. Thay oontsin assentiaBy no solvent and, hence, thane are virtually no amissions 
during application or curing. Tne cured film is relatively thin and It therefore necessary to 

10 include a relatively high level of pigmentation to achieve satisfactory opacity. The moat 
common pigment used in powder coating compositbna la titanium dtorfde. but this is 
expensive. In view of the high teval of pigmentation.. It Is necaasaiy to use plgmenta with a 
tow on ahaorpUon. In Older to mlnimisa any detetenous efRfeots on the properties of the 
cuNSd nim. Henca. « la dWficutt to i«luoa the coat of the coating composition by adding 

IB malartals such as caldum carbonate ate. to extend the titanium dioxide, since such 
materials generally hava ahigh oil absorption. Matertals which have been used to extand 
tiiatiium dioxide in powder coatings are iithopone and barium sulphate but tl^ase aie 
relatively Ineffeetive exbenders. 

20 one object of this Im^entton Is to provide a powder coating composHton which produces a 
finished coating with desirable properties and la lesa axpanshfe than composlflons based 
on non-extended titanium dtodds. 

Aooorting tc the Invention, a powder coaling composltton comprises a mixture. In 
particulate form, cf a zeolite and an organic lesin. said zeolite conlalnins lass than 9 per 
oetYt water by weight as detemilned by heating at 800" C for 1 hour 

In general, the empirical fbnnuia of a zeolite is 

MafnO-AlaOa'XSlOa-yHaa 

wheiam M repi^sante a meialOo cation having a valency of n. x indicates the rafio of 
•atoms of slii=»r,toatoma Of alumlniumandyindioates thereto of rnolecuteso^^ 

atoms of aluminium. Many dlfiterent types of .eoilte. with ^'^j 
alumina, are known. Commonly, however. W is an alkali metal and a preferred alkali 
m^tai Is sodium, fbr economic reasons. 

•n.e «o«es u». m W. h«n9«. n», ~» «» «n«u«: «^ »f *e 
■n,, ^» .n4 «f m«V «««t=s are <lesom»d ^ the 
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Company. Usually. tb# «alue of x In ths aboNre empirical faivnuia Is In the range 1 .5 to ID. 
The value ofy, which represents the amourit of water confined in me voids of the zeolite, 

can vary widely. In anhydrous material y - 0 and. In fully hydrated zeolltea. y may be up 
to 6 Howaver, for zeoUtes which are useful in the current Invention, the value efy te such 
6 that the water content of the zeolite is less than 9 per cent by ^teht ^ detemilnBd by 
heaftig at BOO* Cfor T hour." ~ " ~ * 

Zfeofitee useful In this Invention may be l>ased on natureiiy^courring or synthetic 
aiuminosnicatea and the pt^erred forme of zaoiite have the structure luiow as zaolite P 

10 or zeolite A. Paiiioularly preferred forms of zeolite are those disclosed in EP-A^) m 07O, 
EP.A-0 5BS 3S4. EP-Z^D 6Q7 010. EP-A-0 742 780. WO-A-96W4270. WQ.A^e»48Z0 
and WO-A- 97/0B102. the entire contents of which are Incorporated herein by ihte 
reference. The zeoHte P described In EP-A^ 384 070 has the empirical ftmnula given 
above in which M rBpresente an allcaO m^tal and x has a value up to 2.ee. praferabV h 

1 6 the m^a 1 .8 to 2.S6. and which te particularly useM in the preeeni Invention. 

TUB amount of water, determined by heating at 800" C for 1 hour, ("total walar») present 
in the zeolite used in ifte Invention la below 9 per cent by weight but is preferably less 
than B.5 per cent by weight Moi^ pi^rably. the total water In the zeolte la leas than 
20 7 per cent by weight 

The water pi«aant In the zeolite can p«duce undesimble affects if It is raleasad during 
ftiaion Of the coating. An eaUmate of water which may be released during fusion of ttie 
ooatina can be obtained by haafing the zeolite at 105<> C for4 hours. The water lose under 
26 these ccmdiitone ("n^oiatur^ content') should pr^rabiy be below 2 oer cerit by weight 
More preferably, the moisture content of the zeolite is below 1 per cent by weight 

The zeolite pralterably haa a weight mean particle alza as determined by Malvern 
Masterafeer™ in iJ^e range 0.5 pm to B.0 jon- Preferably, the weight mean partcle s«e is 
30 In the range 1 .0 jun to 4,0 |im. 

- Theoraarucl^mwhlchlspre^tlnthepowder.coatlngcomposltlo^ 

resin which Is suitable fbr preparing powder coatings. It may be a tharmopiast» raan, or a 
ttiermasBtting resin. 

suitable tham«pte.tJc rBSlna iPcK.da plas«clsed poly(vlnyl ohlor-lde). poftjamldes 
polyolafina and poMv^^dene fiuor.de,. Preferably, the ^^'^^^^^'l^^^'^^^^ 
a homopdymer of vinyl chloride. Preferred polyamidas are nylon-11 and nylon 12. 
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Pofyethytene anfl polypropylene, which may be modified by grafting of carboxylio acid or 
anhydride groupe onto the polymer Iwckbone, are suitable polyoleflns. 

Many themiosetQnQ r^ns have been u$ed in powder coatings and nray be us^d In the 
6 oompoBlHonB of tWs Invention. Suitable leslns Inoludp epoxy neslns, polyeater resins, 
hybrid epoxy-poiyester realne. urethane nasi ne and acrylic realns. 

Epoxy resins are charaoierised by the presence of an eposdde group and the most 
commonly used nsslns are dlglyddyl ethers of bisphenpl A, derived from bisphenoJ A and 
10 ^plchlorohydrin. Such reairm are ouned after applloattcn to e substrate by means of a 
curing agent, $uch as a polyamlne or a poiyamIde« and such a curing agent Is present in 
the compcsition of the Invention when epoxy resins are used. 

Many polyesters are suitable ft»r use In this invention and are well kncwn in the ait of 
15 powder coafings. The polyesters are usually prepared ftom palybasia aolds or their 
estertflable derivatives and from polyols. Carboxyl-rioh and hydn5>cyl-rich polymers are 
suitable. Typical poIye$tecs Include esters of tens^phthalte acid, Isophthalte ac{cl» triniellific 
add, adipio add or sfibadc add with ethylene glyCPl. 1,2*propylene glycol, trimethylol 
pnjpane, a butanediol, glycerol ortrts(hydn3xyathyl)lsocyenMrate. Nomnally. polyeslets are 
20 cured after applicaUon and prefferred cajring agents ere triglycfdyl Isocyanurate (TG1C) and 
Hydrcvcyalkyl amides, sudh as those sold under the Trademarlc PRIMID. 

The uT^thane polymers which are used In poNfvder coaling compositions are often 
urethane polyealers. These are typically prepared by reaction of a polyester virtth a 

29 caprotactan>*biaak^ polyleocyanate; this neacQon ocourrlng aftsr application of the 
powder to the sutetnate, HencOi for these systems, the organic resin oonslsta of a mixture 
of polyester reeln end blooTced polylsooyanate. Suitable polyesters are, for example, 
polyestsr^ Of teraphthalte add, Isophthaiic add or trimelltSo add with neopenlyl glycol. 
Commonly, these are cured using adduols of Isophorone dllsocyanate and low molecular 

3D weight polyofe, such as polyeoiyleae glycols or polypropylene glyoola, the adducts being 
btooked with caprolactam. Other suitable curing egenta Include caprofactam-bbeted 
toluene difsocyanate. 

When powder ooafing coniposltlons eccording to the invention additionally contain 
35 pigmentary titanium dioxide, Iflie sseollte acts as an extender tor the titanium dioxide. A 
preferred powder coating acconilng to the Invention comprises a mbdure. in partbulate 
form, of e zeolite^ an ocganic resin and* pigmentary titanium dioidde, said zeolite 
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containing less than 9 per cent water by wefeht dstarmfned by heaftig al SOff" C for 
1 hour. 



When the finished (cured) coating Is WI1K&, the powder coaling aeasonding to the Invention 
5 usually contains from 1 0 to 40 per cent by w^ght pigmentary titaniuin dloxWe. Praferably, 
the amount erf ti^nium diroddepresent fa from 20 b> 30 par Mint by welgM of the oo^ng. 



Powder coatings whfcSh produce a coloured flnlshed coating often contain pigmentary 
titanium dioxide In addition to al least one coloured pigment In such eysterns, Ihe amount 
10 Of pigmentary fltanlum dioxide !a ftequsntly in the range 2 to 20 weight per cent of the 
composBlon and commonly in the range 6 to 15 weight per cent of the composition. 

The amount of zeolite in whhe or coloured composlHona is usually up to 50 per cent of Ihe 
combined weight of zeollts and pigmentary titanium dloxlds. Preferably, the amount of 
zeolite te up to 30 per cent of thO combined weight of zeolite and pigmentary «anium 
dioxide in the oompoelHon. For optimum properties (La. good opacity at an economical 
cosO Hie amount of zeolite is usually ftom 10 to 25 per cent of the combined weight of 
zeoflte and titanium dio^dde. 

Thus, a typical white powder coating accoixling to the invention comprises up to 20 weight 
per cent zeolite and. more oommoniy, from 1 tc 10 weight per rant zeoiite. A typlcai 
ooioutBd powder coating oompodBon eomprtses up to 10 weight par cent of zeolite and, 
more oommoniy. ftom 0.5 to 8 per cent by weight zeolite. 

2S m addition to the zeolite and titanium dioxWo. oolourad powder coaling compositions 
acoofcung to the invention also comprise at least one coloured pigment Suitable pigments 
may be organic or inot^anlc pigments, as conventionally used in powder coating 
(aimposltlons. In view of the fact that the powder coatings are heated after appnoaHon, 
suitable pigments usually need to be Stable up to a temperature of at least ISO- C and 

30 pi«fel«bly up to 250" C- Iron oxides and heab^taWe oi^nto pigments have been 
BUccessfuPy used. 

The powder coating compositions of the invention frequently contain additional 
components often used In such composWons, such as catalysis and curing accelerators. 
35 flow control additives, tlV stabilisers, antlfoams and matting agents. 

It Is genemily necessary to mix intimately the Ingredients of the powder coating 
composlHons Of the invention in order to achieve a saitefactorily homogeneous finished 
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coating. ComniDnly used mettiod? of produdng an intiniate mixture includo me)t-mlxlng 
and dry ta&ndiln^r 

In the melt-mbdng pnDC9$$, dry Ingrsdlews (zeollts, <ngania resin and any other 

5 compon^nis} are welghecf into a batch mlxar such as a high intanslty Impelldr mixer, a 
medium Intensity plough mixer or a tumble mfeer. Mbcftig times depend upon the 
equfpm^t used. For high intensity mixers. Ihe mixing ttme is usually in the range 1 to 
5 minutes and tha mfcOng time In a tumble mixer Is frequently in the range 30 to 
eOmlnutea. The pnemix thus formed te then compounded together with any liquid 

10 ingrediente in ^ high shear extruder such aa a single screw extruder (e.g. Buss 
Ko-knoader) or a twin screw axtruder. It Is Important to ^aune that the combination of 
temparatuiB of the mixture and r^Idence time tor thermosetting oomposKions Is wch that 
lilBe or no curing taKe^ place In the extruder, although the temperatuns usually slightly 
above the mailing point of ^e organic resin. The appropriate processing ijempenatune la 

16 chosen to suit the nesln pre$$nt In the composition, but is. usually In the range 80 to 
140* Residence time In the extruder Is usually In the range 0.5 to 2 minutes. The 
e^druded material fs usually cooled rapidly by >itfater cooling and f^roken Into peftats or 
Chips with a of about 5 to 10 mm. Theae pedlets or chipe ara then gn^und to an 
appropr^tB parficle size uslmg conventtondl techniques. Frequently* themnoplastic reams 

20 • need to be ground using cTyogenic techniques. 

The posvder coating compositions also be prepared t>y dry blending and this 
technique is parWciiIariy suitable where the organic resin Is plastlcteed poly(vlnyl chloride). 
All the Ingredients are agitated In a high speed mixer at en elevated lampsrafcit® In onder 
Z& io achieve intimate mb(lng. 

The average paritele of the povyder coating oompostttona prepared by grinding the 
melt-mixed metenal or by dry blending depends to some extent on the method by which 
the povirder Is to be applied and the thlcl^ness of the coating to be applied. When the 
30 powder is to be applied by electrostatic $pnaylng the average particle sire Is usually In the 
range 10 to 76 f.im. For fluldissd bed coating and thicker csoatlngs. the partlole size of the 
powder coating compositions la generally in the range 40 to 200 pm. 

The powSer coaHng composfflonsi acoortllng tb the Invention are suitable for coaling on a 
35 substrate using any method normally used for coating substrates with powder coatings. 
The precise nature of the orsanlo resin will often detsnnirte tha optimum oondttiona fbr 
applioailon. 
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The powder coaUnsj composition can bs applied to a substrate usinS a fluid bed hi vihteh 
tuo pertiGles of powder coating composition are fluIdise<J and the substrate Is introduced 
into the fluidised bed. An etectrostatio fluWised bed prooess using bnised air can also ba 
used. The substrate is earthed and. oonsequentty. the charged powder Is attracted lo the 
dubslrate. 



Very commonly, powder coating compositions are appBed by elecirosteHc spray coatlna. 
Typically, the powder coaling compoeitlon is stored in a fluldlsed-bed reservoir and 
passed into an air siiream whe» ft la charged by passing through, tor example, a corona 
10 dtecharge field. 

The finished coatina is farmed t>y ftising the powder. For tharmoplastlo resins Qie applied 
powder coating eomposllion must be heated to a temperature above the melHng point of 
the resin so that the partldee melt and ftise together. For ttiermosefflng leains. the 
15 coating is heated to a temperatuiB at Which the resin or ite pracuraots are cured into a 
coBUng which flows eufRCienily to produce a urtfbrrn coating on the substrate. The 
appmprlate temperature depends prinoipally upcn the actual resin of feslns used end Is 
readily determined by e person skilled In the art of po*der ooatlnge. 

20 The following tests have been used to measure the parameters which characterise this 
invention. 

•]-iy<;g [Wfater Content 

An aocurateiy weighed sample of zeolite (approximately 2.5 0) ia placed in a s^ira 
25 cmclble and heated In a muffle fumec* at 600- C fbr 1 hour. The sample Is cooled to 
room tempei^ure in a sealed desiccator. The loss in weight is measured and expressed 
as a peroent^e of the ordinal weight. 

M nlftt ^re Content . . 

30 An aoourately weighed sample «f zeolita (approximately 3 fl) was placed In a weighing 
dish end heated In an «/en at 105« C for 4 hours. The sample was cooled to rcom 

- temperalure in a seated desiccator. The loe* in-welght was measured and.ep^pressed.aS 

percentage of the original weight 

35 Walaht Mea n partiole Size „ . 

. K«» * to »o mm RF ano M»17 »mpl. P»«n<«=n unit T * 

mad. by M*«n< i™inim««, Wo««te«hi«. uses lha princtte cf Mfe 
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scdttering, utllisfng a tow power He/He la^er. Before meeisufemsnt the sample te 
dispersed ultrteonteally In water for 7 minutes to. form an aqiBoUs suspension. Thto 
suspanslon Is stirred betona It la Gubjeoted to ihe measurenient procedure outline in the 
Jnatrucfion manual for the Instrument, utilising the 300 mm RF lens range !n the detector 
is system. The Malvern IWe$tfirefzer"^ measures the weight particle sfee distribution of ttie 
inorganic material or nefsnence material. The weight mean partfcle size (deo> or 50 
percentile is readily obtained from the data generated l^y the instrument 

Qrt.Afe'gorptten 

10 The oil ^aorption ts detennlned by the ASTM spatuia njtkout m^od (American Sodaty 
of Test Material Standards D 281). The test te based on the principle oT mixing linseed oB 
with the zeolite by rubbing with a spatula on a smooth surface until a sliff putiy-ltte paste 
la formed which will not break or separate when It is cut wm a spatula. The oil absorption 
ia then ceilcuiated from the wiume of oil (V cm^) used to achieve this condWon and the 

15 weight, W. in gname, of xeoHte by meane of the equation: 

' Oil absonadon « CV x 1 00)/W, U. e)cppe5sed in temis of om^ 0II/1 00 g zeoHte. 
6(P Gloss 

20 The glo$s (60*') values of the cured coatings were measured usina a Sheen 
Tri-mlonDgloss ZO-^O-SS (160) uniL Gloss a measurement of the intensity of a nefleoted 
Incident beam, where the incident beam projected at 90* to the perpendicular of the 
coating plane as described In ASTM D SZ3. 

Zi* Cotour 

Colour was determined using en X-r?te 936 Spectrodenslometer. This unit measures the 
L\ a*, b* trfetlmulus values as described using the CIE 1973 L\ a*, b* (CIELAB) Cotour 
Space where the L* axis describes llghtnesa, a* describes the axis fn?m redness (positive 
a* values) to greenness (negative a* values) and b^ descttbes the axle from yellowness 
30 (positiva values) to blueness (negative ty* values). 

Contrast Ratio 

Tha contrast ratio is measured using an X-rlte 933 Spectrodenslometer. The contrast ratio 
is the extent to which e coating bld^s or obscures the contrasting fiaalurea of a test 
35 substrate. In this instance, contrast Tatlo is expressed photometrically as the ratio of the 
luminous (CIE-Y) reflection of the coating measured over a black substrate and the 
luminous (CIE-Y) rrfl$oHon of the some coating m^ured over a white substTEte, 
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Impact 

Th© impart resistance of coafings was conducted using ASTM D2794. with Indentation to 
2.Sn\m at 223 cmfl^g (40 Ib/fO* 



5 CqpRlnq T^^ 

This test was cafffed tsut usIng-an-En'ohsenrCuppingrtestenas-desoribed In'BS'SSOO E4^ 

whieh forces a spherloal stsel ball into the unc»?ate<l side of a metallic substrate until the 
depth of the oup no more that 1 8mm. The dspth of IndentaUon at which tli$ coating was 
vl9vaj(y observed to crack or split is recorded. 

10 

UVgt^bll it y 

UV stablllly was determined through exposure of cured powder coating samples to 
emissions^ firom a Xenon lamp vi\6\ daylight filler for gfven periods (1000 or 2000 hrs 
continuous). Equipment used W9$ C^un 1000 Zenon Lamp urtit with daylight Alter under 
15 conditions of In^dtanoe at 0.8 w/m^ at 420 nm and tempereture of SO* C. 

The Invention Is illustratsd by the following non-llmlting emmples. 
20 EXAMPLES 

Example 1 

A variety of epos^-polyester powder coaling compositions was prepared according to the 
25 formulations given in Table 1 below- Sample A was a standard composition containing 
titanium dioxide and Si^mplas 13 to D were slmdar but various proportions of the titanium 
dioxide had been substituted by a Zeocros'™ El 10, a zeolite sold by INEOS Silicas 
Limited, WafTlnglon, England. This is a zeolite MAP (maximunri aluminium P-^e) with an 
average particle size of 2 pan Malvef n Masterslzer™, a Total Water Content of 8.0 per 
30 cent by welgtrt and an oil absorption of SO cm^/lO0 g . 



1 



r 
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TABLE! 



TO^fll633 814444 



p.0i2''0a0 



10 



16 



20 





Sample A 


Sample B 


Samplo C 




Bpaxy res'm (Vantlco 


.32.5 


32.5 






60/50 Polyester/epoxy resin (Reafree 


32.5 








Row aid (ReslflowPVBBf 


0.8 


0.8 


Q.a 


0.8 


Benzoin 


0.4 


0.4 




0.4 


Barytea (Airwhite m^ot 


3.8 


3.8 


3.8 


3.8 


tftanlum «JIC«We (Kronos 2310)* 


30.0. 


27.0 


22.5 


15.0 


Zeolite <Z©oi3ro& 5110) 


I" 


3.0 


7.8 


15.0 



AvaiiaDie num van«w — — - 

»Aval1abte from Cray Valley Products. WeJjsrioo Wbrtss, Maehen, UK, 

^Availabla ftom Wortee-Cnemle GmbH. VB Hamburg. Siegfried Handt. Qmsonstr. 22. 

Hamburg, Germany 

•*AwaBabte fiom Vlaton Industries Ltd., Brasslrigton. Cflfrslngton. UK. 
=Avanableft»rTj Krono* Europe SArt4V. Rue de Wopllal. Bfuasete. Belgium- 

The amounts m Table 1 are proporttons by weight 

The powder ooatlng oomposlttons wb« p«p«ea as teltows. Tl^a resins and pIgmentB 
were dry blended m a 5 Itee (umbia mixer for 5 minutes. The dry blend was then fad 
th«uah a happ.r and pn^essBd' through « Prtem IB mm Iwln -Cruder at 

110«0- C (screw speed 270 rpm at 70% toiq«e). The extrudatee were then ground In a 
Fritsch P14 mid at 18.000 rpm and sieved through a 126 sieve to give a 
hawing an average patttele etee of approximately 50 pm. 

The powder coaling composttion« ^ «»an applied to clean 18 X 10 - 
Q-panels by Mltsuba corona dlechatge gun using 60 kV Charge eo that the final (post- 
cure) film thicknesa vi«a fiom 80 to 70 hW- 

■n» applM «^ «e« ^ « 180- 0 f6r 10 minutes « cu« Tha "''^ 
results are imported In Table 2 below. 
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TABLE 2 






Sample A 


Sample B 


Sample C 


Sample D 


Gl099 




91 


90 


90 


Colour fit* 
Sa* 
6b* 
SE 




" -0.27 






std 


+0.05 


+0.06 


-0.01 


std 


-0.20 


-0.60 


-0.60 


std 


♦0.34 


+1,07 


+1.85 


Contr9$t Ratb 60 pm 
90 (im 


97% 


07% 


88% 


9$% 




95% 


99% 


88% 


Impact (Category) 


1 


1 


1 


1 


Cupping Test 


7 mm 


7 mm 


7 tNtn 


7mm 



5 The samples v/ere also exposed to UV radiaOon (see UV Stability test) and the effect of 
UV ^posure on gloss measured. Results are shown in Tabia 3 below. 



TABLE 3 



Exposure 
(hrB) 


0 


50 


100 


260 


420 


1000 


Gloss 


A 


84 


9? 


37 


B1 


48 




B 


d1 


91 


B3 


62 


45 


18 


C 


90 


69 


84 


37 


41 


14 


D 


90 


89 


81 


51 


34 


9 



.10 _ 

A variely of white poIyester-Primkl powder coating oomposMons was pi^pared aooording 
to the formulations given in Tabte 4 below. Sample E vwas a standard composWon 
containing titanium dioxide and Samples F to H were similar but various proportions of the 
16 at^Mum dioxide had been substituted by Zeocros™ E1 10, ap used In BaifYipIe 1. 
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TABLE4 





Sample c 




SamDls G 


Sample H 


Polyester rMin (UCB VreSO)* 


oO 


en 
Ov 


60 


60 


i>fc-N,N-dihydru>yeihyladlpamide 
(PrimIdXLr552/ 


3.2 






3.2 


Row aid ( l^^flow PV88) 


o.a 


0.B 


D.8 






Q,2 


0.2 


0.2 


0.2 


' Barvtes (Alrwhlte AW10> 


RB 


6.S 


6.8 


5,8 


Tft^lum dhadde (Kronos 2310} 


30.0 


27.0 


22.5 


16.0 


Zeolite CZeocras E1 10) 




3.0 


7.6 


15.0 



"Available from UCB (Chem) Ltd., UCB House. 3 Seora^ St, Wattord. UK 
'AvalteWe from EMS Chemte, Kugelstrasse 22, Mannedarf, Swltariand. 

Ttia amounts lr» Table 4 are ptoportbns by weight 

The powder coating composliJona we« p.^pared as fbllov^s. Tha resins and plgm^ 
were dry blended In a 5 litre tumble mixar for S imlmites. The dry bland was lt»n M 
tinrough a hopper and prooeseed though a Prbm 1* mm l«In ecraw ^truder at 
no/so- C (screw speed 270 rpm at 70% fo«,ue>. The exlmdates were then ground in a 
Frttech P14 mm at 18.000 ipm and $te«d iirtugh a 126 pm stev« to fllve a powder 
having an average partlote size of approsdmately 60 |*m. 

The powder coating compositions wer. then applied to clean 15 X 10 cm aluminium 
15 Q-panels by Mitsuba corona discharge gun «sing 60 IW change so that the linal tpost- 
cure) film thiokneas was from 60 to 70 jm 

Th. ^Ui COB^ w«» ^ « C KT 10 n«u«« » cur.. The 
2P are reported in Table S be! 



I 

I 
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TABLES 





Sampla E 


Sample F 


Sample G 


Sample H 


Gloss 


82 


BS 


es 


88 


Colour 8L* 




-0.23 




-0.53 


8a* 
fib* 

5E 


Bid 


+0.02 


+0.05 


+0.08 


std 


'Q.2B 


-0.32 


-0.09 


std 


+0.37 


+0.42 


+0.S4 


Contrast Ratio 50 \im 


98% 


96% 


98% 


98% 


100% 




9S% 


9B% 


impact (CaiagoTy) 


3 


1 


1 


1 


Cupping Test 


7 mm 


7 mm 




7 mm 



The 5i^mpl$$ were also exposed to UV radiation (see UV Stabilfty test) and the effect of 
UV exposure on gloss measured. Results are $liown In Table S below. 

TABLES 



P.015^0E0 




Chra) 


0 


64 


100 . 


188 


Z67 


528 


1000 


1504 


20QO 


doss 


E 


S2 


84 


64 


83 


84 


83 


83 


82 


82 


F 


65 


85 


85 


as 


86 


84 


83 


82 


81 


G 


89 


88 


88 


87 


86 


67 


87 


81 


83 


H 


86 


87 


87 


8a 


86 


86 


85 


84. 


84 



10 ExampteS 

— A variety of ooloured iMlyesler-Pilmlnl powder coating -composWons- wad prepared - - 
according to the fermulatlons gWw In T^te 7 betov. Samples I and K were sttndard 
coloured composWona and Samples J to L were $lmllar but in each case 25% of the 
titanium dioxld© had been substituted by Zeocros™ E110, as used in Example 1. 

1S 
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TABLE 7 



!>olye5ter re$ln (UCB V7630) 



jWs-N.N-dlhydroxyetJiylacnpamkie 
(Primld XL-552) 



Flow aid ( Ftesif low PS^S) 



Sample I 



3.2 



aa 



Benzoin 



eaiytes (Alrwhlle AW10) 



Titanium dIoxWe (Krt>noB 2310) 



0.2 



S.8 



2eolite{ZeocrC)sE110) 



Blue pigment (Blue BGP)° 



10.0 



3.0 



Sample J 



SO 



3.2 



0.8 



0.2 



5.S 



7.5 



Sample K 



60 



3.2 



0.8 



0.2 



5.8 



10.0 



2.9 



3.0 



Yellow pisment (Bayferrwt Oxtde 

YW3S10)* - I I J j- 

"Avanabte from AU?(on Chemicals Gro up. R««don HoLsa. ensen Lane. TsadOP. Leeds, 



Sample L 



60 



3.2 



0.6 



0.3 



5.8 



7-S 



2.S 



3.0 



3.0 



10 



UK. 

"Avallabte from Bayer pJc Bayer House Strawberry. Newbufjf. UK. 
The amounte la Table 7 are proportfena by weJgW 

The powder coating oomposillona were prepared as foliowe. The r««na and piamerts 
warn dry blended in a 5 litre tumbfe mbcer for 6 minutes. The dry blend v«as then tW 
through a hopper and processed Iftrough a Priam 16 mm sa^ extruder at 
HOffiO- C (screw speed 270 rpm at 70% torque). The extoidatee were then ground ,n a 
FtilBOh P14 mm at 18,000 rpm and aleved «irough a 125 j«m slave to give a powder 
hawing an avetage partide size of approximately 50 |»m. 

15 TT,e powder coa«ng corrpoaitlona were than applied to dean 15 >^J^ ^""^'^ 
Q-panela by Mteuba corona dlsaharge gun using eO kV charge so that the flnal (posU 
cure) film thldcneas waa from eO to 70 }im- 

m appn^ «^ h««d * !»• O W 10 mln«» 1. cure. J*. 
20 a«»«*««»Qlo».CS.lour,(»rt««H.1felmp»*.ndla.C«>p.ngT^ 

are reported in Table B below. 
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TABLE e 






Sample t 


Sambia J 

r 


Sample K 


Sample U 


Gloss 


83 


81 


B4 


82 


Colour 8L* 




-2.13 


Std 


-1.96 


8a- 


Sid 


+2,26 


Std 


+0.43 


8b- 


std 


+0,97 


std 


+1.29 


SE 




+3.23 


std 


+2.40 


Contrast Ratb SQiim 


100% 


100% 


97% 


97% 


SO ym 


100% 


100% 


98% 


98% 


impact (patsgory) 


2 


2 


2 


1 


Cupping Test 


7 mm 


7 mm 




7mm 



The samptes were also exposed to UV radiation (se^ UV Siabllily test) and the effi^ct of 
5 UV exposure on gloss measured. Results ars shown In Table 9 l>9low. 

TABLES 



Exposure 
(hrs) 


0 


54 


100 


189 


267 


523 


1Q00 


1604 


2000 


{aloas 


1 


83 


aa 


84 


QB 


84 


as 


85 


85 


82 


J 


81 


82 


80 


83 


83 


84 


82 


SI 


80 


K 


84 


84 


84 


83 


83 


S3 


82 


80 


78 


L 


82 


83 


34 


84 


S3 


83 


62 


SO 


78 
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CLAIMS 

1, A powder coating compostilon comprising 9 mixture, in particulate torn), of a 
zeolite and an organic rasln, charaoterlssd tn that said zeo^ contains lass than B per 
cent water by weight aa determined 1^ treating at SOQ^ C for 1 hour. 



2. A powder coating cpmposftlon aooording to claim 1 characterised In that ^ 
zeolite ts a zeolQ;a A or a zeolite P. 



3. A powder coating composition according to olalm 1 or 2 charscterised In that Die 
zeoEte contains less than 7 per cent by w^^^ght water, as determined by healing at 80Q' C 
ferlhour 



4, A powder coating oomposlfion according to &ny one of the preceding claime 
characterised !n mat the zeolite has a water loss after heating at 105° C for 4 hours of 
less than 2 per cent by weight 

6. • • A powder coaflng oomposltiort according to any one of the preceding claims 
characterised in ttiat tixe zeolite has a weight- n)ean pariicie. size m the range 0.5 |im to 

a A powder coating composition according to any one of the preceding dalma 
chanaoterlsed In thattiie oiganlc resin Is a piasticlsed poly(vfnyl chloride), a pofyamlde, a 
polyoleFin, poly{vinyliclene fluoride), an epoxy resin, a polyester resin, a hybrid epo>cy- 
poiyester resin, a urethane reain or an acrylic resin. 

7. A powder ooaUng composition aocoreitng to any ona of the preceding claims 
ohareidiefleed in that the powder coating oomposiflcn additionally comprises from 10 to 40 
percent by weight pigmentary titanium dioxide. 

8. A powder coating composition according to claim 7 characterised In tliat the 
amount of zeolite present is up to 20 per cent by weight of the coaOng oomposlBon. 

9. A powder coating oomposftton aooonJIng to any one of claims 1 to 8 
Chanaoterised in thai the powder coating compo$itlpn additionally contains a coloured 
pigment and from 2 to 20 wetehl per cent pigmentary titenium dioxide. 
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10. A powder coaling composIHon aceording to clalni 9 cbanaoterteed tn thai fte 
amount of zeolite present In the composition Is from 0.5 tD S par cent Uy vwlght of the 
coating composition. 

11. A powder costing composifion aocondlng to any one of tha preceding ol^ms 
-eharacterised-ln-lhat the-partides-of-«» powder coaUng cmnposlfion have an Bverage 
6lze In the range 10 to 75 run. 

12. A powder coating composition according to any one of ttia preceding claims 
charactarised In that tha particles of the povwier coating oomposltlan have an average 
size in the nange 40 to 200 fim. 

13. A method of pieparing a powder coating oomposltion comprising forming an 
Infimata mixture of an oiganJc resin and a zaoUte oharaeterlsed in that the zeoWe contalne 
less than 9 per cent water by weight as detemnlnad by heatina at 800* C for 1 hour , 
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A powder coating composWan eomprtses a ntixture. in partfeulate ferm, of a zeolite and 
an orjganto rosin, g^ald zeolte containing tess than 9 per cent vrater by weight as 
determined by heating $t 80(y C for 1 hour. The zeolite can act as an extender for 
titanium dioxide tn syBteme containing tho latteir. 
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